Tl(+) showed negligible interaction with inner membrane sulfhydryl groups of rat liver mitochondria, but formed complexes with matrix proteins.
The effects of Tl(+) on protein sulfhydryl (SH) groups, swelling, and respiration of rat liver mitochondria (RLM) were studied in a medium containing TlNO3 and sucrose, or TlNO3 and KNO3 as well as glutamate plus malate, or succinate plus rotenone. Detected with Ellman's reagent, an increase in the content of the SH groups was found in the inner membrane fraction, and a simultaneous decline was found in the content of the matrix-soluble fraction for RLM, incubated and frozen in 25-75 mM TlNO3 . This increase was greater in the medium containing KNO3 regardless of the presence of Ca(2+) . It was eliminated completely for RLM injected in the medium containing TlNO3 and then washed and frozen in the medium containing KNO3 . Calcium-loaded RLM showed increased swelling and decreased respiration. These results suggest that a ligand interaction of Tl(+) with protein SH groups, regardless of the presence of calcium, may underlie the mechanism of thallium toxicity.